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Abstract
Background and Objectives
Prolonged sitting time has negative consequences on health, although the population is not
well aware of these harmful effects. We explored opinions expressed by primary care pa-
tients diagnosed as overweight or moderately obese concerning their time spent sitting, will-
ingness to change, and barriers, facilitators, goals and expectations related to limiting
this behaviour.
Methods
A descriptive-interpretive qualitative study was carried out at three healthcare centres in
Barcelona, Spain, and included 23 patients with overweight or moderate obesity, aged 25 to
65 years, who reported sitting for at least 6 hours a day. Exclusion criteria were inability to
sit down or stand up from a chair without help and language barriers that precluded inter-
view participation. Ten in-depth, semi-structured interviews (5 group, 5 individual) were
audio recorded from January to July 2012 and transcribed. The interview script included
questions about time spent sitting, willingness to change, barriers and facilitators, and the
prospect of assistance from primary healthcare professionals. An analysis of thematic con-
tent was made using ATLAS.Ti and triangulation of analysts.
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Results
The most frequent sedentary activities were computer use, watching television, and motor-
ized journeys. There was a lack of awareness of the amount of time spent sitting and its
negative consequences on health. Barriers to reducing sedentary time included work and
family routines, lack of time and willpower, age and sociocultural limitations. Facilitators
identified were sociocultural change, free time and active work, and family surroundings.
Participants recognized the abilities of health professionals to provide help and advice, and
reported a preference for patient-centred or group interventions.
Conclusions
Findings from this study have implications for reducing sedentary behaviour. Patient in-
sights were used to design an intervention to reduce sitting time within the frame of the
SEDESTACTIV clinical trial.
Introduction
“Sedentary behaviour” encompasses all those activities carried out while sitting (reading, sew-
ing, watching television, and other forms of on-screen entertainment) and that involve a very
low energy use (1–1.5 metabolic equivalent of tasks, METS) [1]. In today’s society, sedentary
activities have replaced a large portion of the time that used to be dedicated to light physical ac-
tivity, such as standing or walking [2], and adults spend 51% to 68% of their waking hours sit-
ting [3–5].
Sedentary behaviour has negative health consequences [6–9], being associated with chronic
illnesses such as obesity, alterations in glucose metabolism and diabetes mellitus type II, meta-
bolic syndrome, osteoporosis, and some cancers [3, 10]. Prolonged sitting time is also associat-
ed with increased mortality, especially due to cardiovascular disease, and this association is
independent of the level of physical activity [11–13].
There is controversy about the number of sedentary hours per day that are prejudicial to
health. Some studies have found a higher mortality rate among individuals who are seated for 6
or more hours a day, compared to those who spend fewer than 3 hours a day sitting [11]; others
have reported a greater mortality risk in those seated for more than 4 hours [3]. A recent study
has shown that reducing the time spent sitting by at least 3 hours a day can increase life expec-
tancy by 2 years [10].
Sedentary behaviour can coexist with different patterns of physical activity [14]. On the
same day, it is possible to sit for a prolonged time and also participate in the amount of physical
activity recommended for health, or do very little physical activity but not spend much time sit-
ting. Evidence shows that these two behaviours are independent, with different health conse-
quences [2, 11–13, 15, 16]. In addition, eating behaviours are common during many sedentary
activities (watching television, going to the cinema, reading), which increases the probability of
weight gain [17].
Obesity is considered the “epidemic” of the twenty-first century. People who are overweight
or obese do less physical exercise and spend more time each day sitting [16, 18]. Current inter-
vention for obesity and overweight is based on diet, physical exercise and psychological support
[19]. However, this is a complex phenomenon, and interventions have limited long-term effica-
cy because of low adherence over time [20]. A recent study by Healy et al. observed that a
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reduction in sitting time can improve the metabolic consequences of obesity, regardless of the
level of activity [4].
Research on the adverse health effects of remaining seated for prolonged periods of time is
rather new. Therefore, it is probable that in many cases neither patients nor their primary
healthcare professionals are conscious of the problem and its consequences. In addition, only a
few randomized, controlled clinical trials have evaluated the impact of interventions to reduce
daily sitting time [21–26]. For these reasons, it is necessary to design primary healthcare inter-
ventions with this aim that are feasible, practical, acceptable, and effective, directed especially
toward individuals who are overweight or obese. To implement programs based on these
multi-component interventions and improve patient adherence, it is important to understand
what sedentary behaviour means for the target population.
The aim of this study was to look in depth at the opinions of overweight or moderately
obese patients who sit for prolonged periods of time each day concerning ways to reduce or
limit this behaviour, considering their willingness to change, the barriers and facilitators, and
the prospects of receiving help from primary healthcare professionals.
Specifically, the study analysed participants’ opinions and beliefs regarding the time that is
spent sitting (at work and during free time), their willingness (based on importance, motivation
and confidence) to make changes and suggestions on how to reduce this behaviour.
Methods
Study design
This qualitative descriptive-interpretive study was framed within a larger project, entitled “Ef-
fectiveness of a primary care-based intervention to reduce sitting time in overweight and obese
patients (SEDESTACTIV): a randomized controlled trial” and financed by the Spanish govern-
ment’s Fondo de Investigación Sanitaria (PI11/01082) [27]. The results of this qualitative study
were essential in defining the rationale and study design for the SEDESTACTIV clinical trial
intervention.
Consolidated criteria for reporting qualitative studies (COREQ) guidelines were used to de-
sign and conduct the study [28]. Qualitative methodology was chosen because it was consid-
ered to be the most appropriate to achieve a deeper understanding of subjective and complex
phenomena such as the factors that explain and interact in sedentary behaviours.
Ethics statement
The study protocol was approved by the Clinical Research Ethics Committee of the Jordi Gol
Research Institute for Primary Care. Written informed consent was obtained from all patients
prior to participation. The study was performed in accordance with the declaration of Helsinki
II [29].
Participants
Study participants were recruited from three primary healthcare centres (PHC) in the Barce-
lona area and surroundings. Inclusion criteria were the following: (a) aged 25–65 years, (b) di-
agnosed as being overweight or moderately obese (body mass index, BMI 25–34.9 kg/m2)
and (c) daily spend 6 or more hours sitting, as reported on the Marshall questionnaire [30]. In-
dividuals were ineligible for the study if they were not independent in sitting down or standing
up from a chair, had undergone obesity surgery, or did not understand Spanish or Catalan suf-
ficiently to participate in the interview.
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A convenience sample was selected from patients who visited the healthcare centre, fulfilled
the inclusion criteria and agreed to participate. To ensure a wide variety of discourses on seden-
tary behaviour, selected participants were of both sexes, of different ages and occupations, and
had different levels of overweight and moderate obesity. The number of participants (n = 23)
and number of interviews (n = 5 group and 5 individual interviews) were determined by infor-
mation saturation. Before beginning the individual and group interviews, the objectives of the
study were explained, along with the length of the interviews, expected uses of the information
obtained, need to audio record the interviews, and assurances of confidentiality. Informed con-
sent was obtained from all participants.
Participant characteristics and the number of participants for each interview technique are
presented in Table 1.
Data collection methods
Conversational methods were used to collect data in five group sessions and five semi-struc-
tured, in-depth, individual interviews. Initially, focus groups were planned, but the limited
number of participants (from 2 to 4) in four of the groups led to a decision to form four triangle
groups and one focus group (Table 2).
In addition, individual interviews with five patients who met the study criteria were carried
out as a pilot study in order to identify topics to be explored and design the interview script for
the present study. These topics included opinion and beliefs about the time spent sitting and
activities carried out while sitting; willingness to reduce the time spent sitting (importance,
Table 1. Summary of participant characteristics.
Interview type Sex Age (years) Time (hours) BMI (kg/m2) Occupation
Focus Group F 63 5–6 28.9 Housewife
Focus Group F 62 6 32.4 Housewife
Focus Group F 58 6–10 28.9 Housewife
Focus Group F 60 7–10 27.7 Primary healthcare centre administrative assistant
Focus Group F 45 8–10 29.7 Head of services in the Town Hall
Focus Group F 48 6–14 29.2 Unemployed administrator
Group 1 F 58 6–7 27.8 Translator
Group 1 F 56 6–10 28.2 Caregiver in a residence for the elderly
Group 1 M 57 9 27.8 Computer programmer
Group 2 F 58 5–6 30 Housewife
Group 2 M 59 11 28.8 Pharmacy laboratory technician
Group 3 F 58 6–10 28.9 Primary healthcare centre administrator
Group 3 M 45 6–10 27.3 Administrator
Group 3 M 47 6–10 31.4 Civil servant
Group 3 M 56 6–10 33.3 Treasury ofﬁcial
Group 4 F 54 6–10 34.8 Unemployed
Group 4 F 62 6–10 29.0 Retired
Group 4 M 48 6–10 30.8 Primary healthcare administrative assistant
Individual 1 F 41 6–10 26.0 Primary healthcare centre administrator
Individual 2 F 54 8 25.2 Director and teacher at a primary school
Individual 3 M 52 6–10 29.4 Administrative department head
Individual 4 M 34 6–10 30.0 Resident in family/community medicine
Individual 5 F 25 6–7 31.2 Student
doi:10.1371/journal.pone.0125739.t001
Barriers and Facilitators on Sedentary Behavior
PLOS ONE | DOI:10.1371/journal.pone.0125739 June 9, 2015 4 / 21
motivation, confidence); barriers, facilitators and suggestions; and views on support from pri-
mary healthcare professionals (Table 2).
Fieldwork
Recruitment of participants and group and individual interviews took place between January
and July of 2012. All interviews were carried out at the participant’s assigned primary health-
care centre, but away from the usual office visit environment. Group interviews were moderat-
ed by an expert in qualitative investigation and included an observer; both of them were
unfamiliar to the participants. Interviews lasted between 60 and 90 minutes.
Analyses
All interviews were taped and transcribed systematically, literally, and anonymously. An analy-
sis was made of thematic content, coding the data and grouping them into predefined catego-
ries based on the interview topics. The analysis was done with the support of Atlas.Ti and by
triangulation of analyst.
Results
The study included 23 participants (15 women and 8 men), mean age 52 years (range, 25–64),
with a body mass index (BMI) of 29.4± 4.8 kg/m2, and who spent 6 to 14 hours a day sitting.
Detailed characteristics are shown in Table 1.
Three occupational profiles were developed, according to the following sedentary
behaviours:
Sedentary workers (administrative offices and/or public information): Individuals spend
most of the day sitting because of the needs of the job, with tasks that depend mostly on
computer use.
Housewives and retired people: Individuals who usually do household tasks and errands in
the morning but generally spend many hours in the afternoon and evening doing sedentary
activities such as reading or sewing.
Table 2. Interview schedule.
1. Activities carried out while sitting
a. Opinion and beliefs about being seated
b. Main activities (work, free time/weekend)
2. Willingness to reduce sitting time
a. Importance, perception of the need, beneﬁts and inconveniences
b. Motivation and conﬁdence
3. Determining factors and suggestions for change
a. Difﬁculties and barriers
b. Aids and motivators
c. Suggestions
d. How to make a change
4. Views on help from the primary health care centre
a. How participants thought primary health care could help
b. Follow-up that participants would want from the primary healthcare centre
doi:10.1371/journal.pone.0125739.t002
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Continuing education participants: Individuals who spend many hours sitting in classes,
where normally they do not move around, and are also sedentary at home, studying and
working on a computer.
Results for the list of interview topics (Table 2) are presented below, and associated with the
relevant occupational categories.
1. Sedentary behaviour: opinion and main activities
Participants demonstrated difficulty in talking about the time that they spent each day sitting,
focusing more on explaining whether they did or did not do enough physical exercise. Seden-
tary behaviour was understood as normal and was seen as good because they liked it and it
gave them comfort, especially when they were tired, whether physically or mentally.
The main activities carried out while sitting were:
-Using the computer (checking emails, looking for information on the Internet) at work, for
study, and at home
I am one of those people that have to spend many hours sitting because of the nature of my
work; I am a computer programmer. (Man, 57 years old, computer programmer; Triangle
group 1)
-Sedentary work and continuing education, where the individual must remain seated in
class and also while studying at home
Lately, because I don’t have work, I have signed up for classes, and I am doing a Masters de-
gree at the University, spending consecutive 6 hours sitting. . . Then, I am at home in the
mornings, sitting at the computer looking for work. (Woman, 54 years old, unemployed; Tri-
angle group 4)
-Journeys, both for work and apart from work, in own vehicle or on public transport.
I always drive to work because I live far away. (Man, 57 years old, computer programmer;
Triangle group 1)
-Other activities such as watching television, eating or sitting at the table, reading, sewing
or crocheting.
The majority maintained these sedentary activities on workdays and also during free time at
the weekend, although some mentioned that they made an effort to do some sort of physical ac-
tivity during the weekend.
Well, we try at the weekend, to get out and walk, or go cycling or go to the swimming pool or
something.We make an effort, we are aware that during the week we cannot do anything.
(Woman, 54 years old, director and teacher at a primary school; Individual interview)
2. Willingness to make a change
2a Importance (perception of need, benefits, and drawbacks). -In general, participants
were not conscious of passing much time sitting, because they did not give it much importance.
The majority had not thought about reducing this behaviour.
Barriers and Facilitators on Sedentary Behavior
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I thought that I didn’t spend much time sitting.... when really it adds up to a lot of hours. . .
you realise that it is much more than you thought. (Woman, 54 years old, director and teach-
er at a primary school; Individual interview)
-Participants did not know the negative health consequences (cardiovascular disease or
mortality) of remaining seated for a long period, although they did relate prolonged sitting to
short-term negative effects. They described physical effects such as poor circulation, with
heaviness and pins and needles in the legs; aching back, muscles and joints; less flexibility and
an increase in weight. On the emotional level, participants explained that it generated discom-
fort, bad temper and “mental tiredness”, but not physical tiredness, and made it more difficult
to get a good night’s rest.
I also sometimes have problems with bad circulation and I am aware of tired feet. And, when
I am on holiday or when I have the opportunity to walk more, that doesn’t happen. (Woman,
54 years old, director and teacher at a primary school; Individual interview)
-Participants thought that they should avoid sitting for many hours in succession to elimi-
nate these effects. In addition, in their opinion, these sedentary behaviours generated other
habits that are bad for health (posture, snacking between meals) and establish a vicious circle
whereby the more they sit the less they feel like doing non-sedentary activities and the less agile
they become.
And being sedentary brings you to that, to have less and less interest in doing anything, and it
is dramatic (Man, 47 years old, civil servant; Triangle group 3).
2b Motivation and confidence. During the interviews, after the comments on the negative
consequences of prolonged sitting, participants showed an interest in reducing the time they
spent sitting, but saw difficulty in exchanging sedentary routines, which are comfortable and
involve little effort, for more active habits.
Let’s see, I don’t feel bad sitting down. If I am involved in something, it’s better, but I under-
stand that it isn’t good, that one should move more. (Woman, 58 years old, housewife; Trian-
gle group 2)
For change to occur, participants believed it necessary to have appealing alternatives that
they would enjoy and that would motivate them. The majority had little confidence in achiev-
ing change, above all at work.
3. Determining factors and suggestions for change
3a Difficulties and barriers to reducing sitting time. The lack of awareness of time spent
sitting and of the negative consequences for health, along with the effortless nature of a com-
fortable habit, make it difficult to consider making changes:
..to be sitting all day, in principle, isn’t a bother, it is a way of life. . ., nor is it that you live
badly because you are seated all day. (Man, 57 years old, computer programmer; Triangle
group 1)
Barriers and Facilitators on Sedentary Behavior
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. . .you think about it but in the end you don’t do it. I don’t know whether it is because we al-
ways have other goals, there are always other things to do so that in the end you put aside the
walk; you start being comfortable again and soon you end up always sitting down (Woman,
54 years old, unemployed; Triangle group 4)
The main difficulties that were identified or listed during the interviews are described below
and summarized in Table 3:
-Work routines, for those where the surroundings (type of desk, customer service at a
counter, and/or dependence on a computer) require that the worker be seated and where this is
the most comfortable way of working:
At work these days everyone is sitting, almost all at a computer. (Woman, 54 years old, un-
employed; Triangle group 4)
On the other hand, the business culture also has well-established norms of conduct, accord-
ing to which the employees should be sitting during their working hours.
Something that you could do was some exercises, stretching, but because it isn’t normal if you
do it everyone else looks at you as if you are eccentric. (Woman, 48 years old, unemployed ad-
ministrator; Focus group)
The same happens in the context of education, given that it is not seen as good if the stu-
dents are standing up. From a very early age, we learn–and become accustomed–to spend
many hours sitting.
Since I was little, in school, you also sat down for many hours so you become used to living
like that. (Man, 57 years old, computer programmer; Triangle group 1)
-The daily routine and family obligations make it difficult to have time free for less
sedentary activities.
. . .the family also pushes you. Therefore, you spend all day at work sitting, you get home,
. . .always sitting there, you can't move. . ., waiting to see if your child will or won’t arrive late,
(Man, 45 years old, administrator; Triangle group 3)
Table 3. Main barriers to reducing sitting time.
Barriers to reducing sitting time
• Lack of awareness of sitting for much time and of its consequences
• Perception of well-being while sedentary, and acquired habits
• Work routines: sedentary work, dependence on technology, corporate culture andeducational culture
• Family routine and obligations (responsibilities)
• Lack of time: daily pace of life (hurry to get to places)
• Inﬂuence of sedentary friends and family
• Age: The older one gets, the more difﬁcult it is to change any routine
• Lack of motivation, of willpower
• Physical tiredness and especially mental tiredness
• Lack of acceptance for activities subject to a timetable (they preferred activities done at will, for example,
on holiday)
• Passive leisure activities: videogames, cinema, television
doi:10.1371/journal.pone.0125739.t003
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-The lack of time and the daily pace of life, hurrying to arrive places, together with the dis-
tances involved, favour travelling by public or private transport, in which one is also seated.
The issue is always the same, it is lack of time, because you are in a hurry, and you are always
in a hurry, you take the car. You could walk, but you want to do several things and you end
up taking the car. (Woman, 54 years old, unemployed; Triangle group 4)
-Sedentary friends and family have an influence. If the family and surrounding friends are
mostly sedentary, it will be difficult to make changes in the way free time is spent.
The fact is that on Saturdays I go on foot with my mother, but if I go with my father, we go by
car because he doesn’t want to walk. (Woman, 25 years old, student; Individual interview)
-Increasing age has repercussions at the physical level and makes it more difficult to have a
life as active as when younger, and more difficult to change habits
The older we become, the body becomes a little more sluggish. One becomes lazier and you re-
alise that it takes more effort to change your habits and become more active. (Man, 59 years
old, pharmacy laboratory technician; Triangle group 2)
-Lack of motivation or willpower can be a factor. Housewives, in particular, commented that
one fell into a daily routine or vicious circle that made them increasingly sluggish, which then re-
quired more effort to do any physical activity. Many didn’t like exercise and said that it made
them tired. In the end they opted for the maximum comfort, doing more sedentary activities.
I have no will power, I would have to be forced, ordered; if not, on my part, no. (Woman, 63
years old, housewife; Focus group)
-The physical tiredness and above all mental fatigue experienced after a day’s work, even if
the work is sedentary, make it difficult to do any physical activity and favour sedentary behav-
iour after arriving home.
After work, you always finish mentally tired. You arrive home and you stretch out and have
no desire to move; what you want most is to get comfortable. It is a mental tiredness because
clearly you haven’t done anything physical during the day. (Man, 57 years old, computer pro-
grammer; Triangle group 1)
-Leisure time activities that are passive like video games, cinema and television do not re-
quire any movement or physical effort.
My co-worker is 60 years old, I asked him, “What have you been doing for 4 days stuck in the
house?”. He said, "Nothing, playing on the PlayStation". Can you believe that he spent 4 days
at a stretch playing, a person who is 60 years old? No? Because we think it is a hobby for the
young. (Man, 45 years old, administrator; Triangle group 3)
3b Aids and motivators for reducing sitting time. The facilitators that people mentioned
during the interviews are detailed in Table 4, with the following examples:
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-An active and supportive family environment that made it easier for someone to think that
they should spend less time sitting and consider doing more physical exercise.
Every now and then my sister offers to go with me somewhere and so, that afternoon, I don’t
even remember that there is a sofa and the afternoon passes, but afterwards, by my own effort,
no, if I am not motivated, no. (Woman, 58 years old, housewife; Triangle group 2)
-Good climatic conditions with more daylight hours and pleasant temperatures encourage
people to go out and walk more and not spend so much time at home, sitting.
You wait for it to be a little warmer to go out more, walk more, take the bicycle more.
(Woman, 58 years old, translator; Triangle group 1)
-Holidays are when there is more free time available to carry out non-sedentary activities
that people enjoy and cannot do during the rest of the year.
I enjoy walking; I even get up earlier when I am on holiday than when I am working. I do it
with enthusiasm. Nobody makes you, you are doing it because you want to, you know that
you have time and that you don’t have to follow the daily routine that you do all year. (Man,
48-year-old administrator of a primary healthcare centre; Triangle group 3)
-Feeling a need to move and the wellbeing that results from activity is another motivator.
Participants move more "because the body demands it" and for the well-being that results, rath-
er than focussing on the potential health benefits.
But I do this out of habit, not because I think it is better; it’s because the body asks for it. In-
stead of sitting all the time, I will go and walk for awhile. (Man, 57 years old, computer pro-
grammer; Triangle group 1)
-Changes socially or at work can allow a change in the pace of daily life and the possibility
to adapt to the needs of family and recreation, resulting in more free time.
Maybe it depends on your profession, but I think that the workdays are too long. The ideal
would be a shorter workday, with more free time for family recreation (Woman, 58 years old,
translator; Triangle group 1)
3c Suggested changes for reducing sedentary time. Especially notable was the difficulty
that participants had in thinking of and suggesting specific changes. In general, they thought it
would be easier to reduce the amount of time spent sitting by doing other activities that
Table 4. Main facilitators to reduce sitting time.
Aids for reducing the time spent sitting
• Active and helpful family environment
• Good climatic conditions (change easier in summer)
• Holidays and free time (availability of time)
• Need to move and the well-being that results from activity (feel better after doing non-sedentary activities).
• Social and work changes that allow a change in the pace of daily life
doi:10.1371/journal.pone.0125739.t004
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involved movement, rather than to stand up to do activities normally done while sitting down
(eat, drink coffee, watch TV, use the computer).
I go out to see something or to buy something, yes, but to be standing at home and just be still,
that would be very tiring. To eat or watch TV standing up, well no. (Woman, 58 years old,
housewife; Triangle group 2)
The main suggestions according to occupational profile, type of sedentary behaviour, and
lifestyle were the following:
People with sedentary work, administrative and/or dealing with the public: The most
feasible alternatives were to stand up more often (set some rules to force yourself to stand
up every so often); to stand up during rest periods or wander around; and to alternate tasks
that are done sitting with those that can be done standing up.
Housewives and retired people: The main problem was a lack of willpower. Participants
commented that they ought to use their free time for less sedentary activities that they en-
joyed, either alone or in a group.
People in continuing education: As alternatives, participants suggested standing up more
often, at fixed intervals; making an effort to read or study while walking around; and using
classroom breaks as a time to stand up
Yes, between classes when we go out into the corridor, we always sit on the benches (laughs). So,
probably, we should be standing up. (Woman, 25 years old, student; Individual interview)
During the interviews, the following suggestions were made (see Table 5):
At work
Although many participants had to be sitting down to carry out their habitual work, such as
using the computer or dealing with the public, they suggested trying to stand up more often
and to do more activities on foot or walking.
. . .me too, within whatever has to be done sitting, I will make sure that I stand up when I can.
(Man, 45 years old, administrator; Triangle group 3)
• Stand up often to drink water.
• Intersperse tasks that are done on foot with those that have to be done sitting down.
• Move and communicate in person with work colleagues if possible, instead of using the
phone or emailing.
• Have work meetings with other colleagues on foot or taking a stroll.
• Stand up when talking on the phone.
Usually, I stand up when I am talking on the phone. I speak standing up straight, and also
walking. . . (Man, 52 years old, administrative department head; Individual interview)
Barriers and Facilitators on Sedentary Behavior
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• Set up work rooms such that it is possible to work for a little while standing up at
the computer.
The changes should be to set up rooms for working on foot and, depending on the task, instead
of putting a table, put counters with computers so that, it would allow you to move. (Man, 52
years old, head of department–administrative; Individual interview)
• In rest time, walk, go up and down stairs or remain standing; avoid having breakfast or eating
at the work desk.
• Make the journey to work on foot.
The first thing that you have to note down is to walk to work, don’t take the lift, go up the
stairs; many small things that if you add them up I am sure would make a difference through-
out the day. (Man, 47 years old, civil servant; Triangle group 3)
At home
• Do jobs around the house while standing: ironing, washing dishes, hanging out the washing,
or do-it-yourself projects, for example.
At home I don’t sit very much because it is easier to fold clothes or iron standing up.
(Woman, 54 years old, director and teacher at a primary school; Individual interview)
Table 5. Main suggestions for reducing sitting time.
Suggestions for reducing sitting time
1. At work
a. Stand up every now and again: to drink water, smoke, speak on the phone, communicate with
colleagues
b. Rest time: walk, go up and down stairs
c. Make journeys on foot
2. At home
a. Do the ironing standing up (while watching television)
b. Get up during the advertisements (do jobs)
c. Go out for a walk instead of spending more time at home
d. Do-it-yourself or jobs around the house
e. Put on music and dance
3. Leisure time
a. Take the dog out for a walk
b. Play or go to the park with the children
c. Go out to walk in the commercial centres and markets
d. Watch television or read on a static bicycle
e. Play with the WI (or similar)
4. Journeys
a. Go by foot or by public transport
b. Reduce the use of public transport to the essential; do the rest on foot
c. Public transport: get on further along the route or get off earlier
d. Use the stairs instead of the elevator
doi:10.1371/journal.pone.0125739.t005
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• Get up during the adverts or to change the channel on the TV.
• Put on music and dance.
In leisure time
• Walk the dog. If you have a dog, it creates the obligation to take it out for walk every day
. . ..but what saves me is that I have two dogs and I have to take them out for a walk half an
hour every day of walks at dusk. (Man, 57 years old, computer programmer; Triangle group 1)
• Play and go to the park more often with the children.
• Walking to the shopping centre and market is a way of spending hours walking, especially
for those that enjoy looking at shops and have to make an effort to go out walking.
I can spend 4 hours walking in the shopping centre, looking at this and that. The afternoon
passes very quickly. (Woman, 58 years old, housewife; Triangle group 2)
• Look for non-sedentary activities to fill free time.
In journeys
• Make trips on foot and keep the use of motorized transport to a minimum. This was one of
the suggestions that the participants thought most feasible, both for work and during leisure
time. They suggested achieving this by taking public transport or your own vehicle only
when necessary because of distance or lack of time.
• If using public transport, stay standing.
On public transport, which I use every day, I try to stand and not sit down. (Man, 52 years
old, administrative department head; Individual interview)
• Travel less distance on public transport and do the rest on foot. If you use public transport,
try to get off before your destination or to get on later.
I also try, instead of taking the metro, which is very close, I walk to catch the tram, which
means that I walk for longer, perhaps a quarter of an hour or 20 minutes walking. (Man, 57
years old, computer programmer; Triangle group 1)
3d How to make changes.
• The majority of participants preferred to do non-sedentary leisure activities with a group, be-
cause they were more enjoyable and motivated them more.
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Well, for me, to do something with other people is always more pleasant some things are done
better in company—sports, especially (Man, 57 years old, computer programmer; Triangle
group 1)
Although some preferred to do such activities alone:
I love to do sports and don’t need anyone. Yes, I have the custom, both in sport and at work,
of being alone; I don’t need anyone to encourage me. (Man, 59 years old, pharmacy laborato-
ry technician; Triangle group 2)
• Do physical activities in the open air. Many were bored in the gym.
• Use information and suggestions at the social and media level to change this behaviour, espe-
cially during childhood, by educating people to adopt less sedentary habits and to move
about in the work environment.
I think it’s a question of teaching and of habits, above all at an early age, when we learn every-
thing. (Man, 59 years old, pharmacy laboratory technician; Triangle group 2)
It would be advisable to make the public more aware, informing them about the ill effects of
being seated for many hours. Publicity campaigns via various means of communication could
be very useful, giving appropriate advice.
A publicity campaign I believe would have a lot of influence because if it says “sitting for a
long time can cause cardiovascular problems”, well, you have to spend less time sitting. . . I
think that campaigns are the things that do the most to affect the way in which we live.
(Woman, 60-year-old administrator of a primary healthcare centre; Focus group)
At the work level, in order to implement some of these suggestions, companies should first
become aware of the need for employees to sit less and of the resulting benefits. Regulations
are needed, proposing work guidelines that make it easier for employees to stand up, at least
sometimes, and to carry out some tasks on foot.
if not by making rules, through advice. they could incorporate this theme to say, “in addition
to being seated well, every so often you should stand up etc.” It would be normal and people
wouldn’t see it as bad that they had to get up to get a glass of water or walk to the corner and
back and no one would say “oh that person is skiving off”. It isn’t only that you should be
aware but also that, bit by bit, the environment should help a little. The company should also
be aware, especially the big companies. (Man, 52 years old, administrative department head;
Individual interview)
4. Views on help from primary healthcare professionals
4a How do participants think that primary healthcare efforts could help them to spend
less time sitting?. -Advice and suggestions from the professionals working in primary health-
care would be helpful. Participants believe that the doctors and nurses inspire confidence and
could raise awareness and help people that spend a lot of time sitting to adopt more healthy
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habits. They could offer guidelines on doing exercise and stretching when many work hours
must be spent sitting.
Well, if the doctor tells you something, you usually take notice. (Woman, 54 years old, unem-
ployed; Triangle group 4)
-Participants opted for group interventions that include practical help (not only theory, and
in addition to advice during office visits). They believe that a single visit to a primary healthcare
professional in which some instructions to reduce sedentary behaviour are given is not suffi-
cient to raise awareness and to break these habits. On the other hand, group activities allow
participants to share experiences with others.
-Participants proposed interventions in groups that were homogeneous with respect to age
or type of work, so that it would be possible to share similar experiences and learn new strate-
gies to apply at work. In addition, group interventions create a group commitment that
requires attendance.
If a group is homogeneous at the level of age or work, and with a series of ideas to share, for
example, she and I work similarly, then you can share. (Woman, 45 years old, Town hall
head of service; Focus group)
4bWhat follow-up would participants want from primary healthcare professionals?.
-Participants think that patient follow-up by email, or personal follow-up in office visits for
those that don’t have email access, is important. A nurse could do this, in the same way that
they monitor other activities such as diet and weight control.
Yes, follow-up by email is the easiest; most people have it and use it during the day. whether
people would look at it, that is another question. (Man, 57 years old, computer programmer;
Triangle group 1)
At the level of the nurse, the same way that they carry out controls such as weight and blood
pressure monitoring; well, the control of this, how it’s going, how much you are walking, that
you are not spending too much time sitting . . . it would be taken into account. If every 3
months you visit the nurse, like for other controls, well, it could be a little push. (Woman,
60-year-old administrator of a primary healthcare centre; Focus group)
-Participants suggested a follow-up after one to three months and some type of evaluation;
for example, a questionnaire that evaluated the time spent each day sitting and monitored the
progressive reduction.
Well, by email would be good. Equally, it could be good to give out a type of questionnaire,
this time more detailed. “Count for one day how many hours you are sitting while on the tele-
phone, the computer or whatever” and after 2, 4, 6 months or whatever time, give out the
same test and look to see whether there is any significant difference. (Woman, 54 years old,
director and teacher at a primary school; Individual interview)
Other relevant full-length quotes can be seen in S1 File.
Barriers and Facilitators on Sedentary Behavior
PLOS ONE | DOI:10.1371/journal.pone.0125739 June 9, 2015 15 / 21
Discussion
Summary of the main findings of the study
Our primary observation was that reducing the number of hours that overweight or obese peo-
ple spend sitting requires interventions that are feasible, practical, acceptable and effective.
Therefore, it is necessary to understand sedentary behaviour and include the opinions and sug-
gestions for improvement given by the target population.
The major findings of this study are:
1. Participants expressed a lack of awareness about the time spent sitting and did not know
about the negative health consequences, especially over the long term. Sedentary conduct was
understood as normal and, although there was interest in reducing it, they envisioned difficul-
ty in changing their habits. For change to happen, suggestions are needed for attractive alter-
natives that they would enjoy and that would motivate them. In addition, the majority had
little confidence in being able to achieve change, above all in the work environment.
2. The most usual activities that are carried out while seated are work and study in front of a
computer. At home and during free time, the computer and watching television were men-
tioned most of all. Also, most journeys were made sitting in a private vehicle or in
public transport.
3. Highlighted difficulties in changing this behaviour were family and work routines, lack of
time, and the distance travelled. Sociocultural barriers were also described, along with a lack
of willpower, tiredness after a working day, and the difficulties that accompany increasing
age. In contrast, factors that help reduce sedentary behaviour include feeling emotionally
and physically better after being more active; a close environment of family and friends who
are active and helpful; free time; and a good climate.
4. Changes are needed at the social level, using publicity campaigns in corporate culture and
in the sphere of education, with regulations and guidelines that encourage and allow a re-
duction in the time spent sitting.
5. Participants did not consider standing while carrying out activities that they normally did
while sitting, but rather suggested a need to move more.
6. Professionals at the primary health care centre should inform, raise awareness, and help pa-
tients to adopt habits that reduce sitting time. Participants preferred group interventions
with practical support and groups that are homogeneous in age and type of work. It is im-
portant that some follow-up be provided, either in person or by email. Monthly follow-up
was recommended, during which some sort of evaluation is made, such as a questionnaire
that assessed the time spent sitting and any reductions achieved.
Comparison of the study with others in the literature
The physical, social and economic changes produced in our society have reduced our physical
activity and increased the time we spend sitting. Multiple elements have an influence on these
behaviours, including individual factors such as beliefs, preferences, and motivations and fa-
milial, sociocultural and other factors in our home, work, and leisure environments.
We live in an environment that requires us to be seated for prolonged times [2]. According
to our study, most of the hours spent sitting take place at work and while studying, above all in
front of the computer. This finding coincides with that of Owen [3], who noted that the main
reason adults maintain a seated position for long periods of time was employment in activities
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that involve sitting. Gilsen et al. [21] analysed the views of employees on the health risks of the
time spent sitting in the workplace and suggested intervention strategies to interrupt or reduce
this sedentary time.
Other environments in which people spend many hours sitting include their leisure time at
home and their movements in private vehicles or public transport. Again, our study coincides
with those of Owen [3] and Dunstan [2] in that the main activities reported in the domestic en-
vironment are watching television, using a computer, and other recreational screen time. A
large proportion of the data on sedentary time has been obtained from studies of time spent
watching television. An American study [31] associated watching 4 or more hours of television
a day with a lower level of education and with obesity.
With respect to journeys in private vehicles, which provide no alternative to remaining
seated, various factors could have an influence, such as place of residence, living in areas that
are remote or with little infrastructure, the distance and accessibility of the workplace, and the
existing network of public transport [32].
Other studies have analysed barriers and facilitators but focused more on physical activity.
Suggs [33] looked at a younger group of sedentary people (25–35 years old) who were over-
weight or obese. A study by Niñerola [34] analysed the barriers perceived by university stu-
dents and users of sports clubs, mentioning laziness, lack of willpower, and tiredness during
exercise. Both of these studies noted work obligations, family obligations, and lack of time as
the main barriers for most participants.
In the study by Matthews [5], increased age was also highlighted as an important difficulty.
Young adults aged between 20 and 29 years were the most active, whereas sedentary activities
increased for both sexes in the group aged 30 to 39 years. The age group ranging from 70 to 85
years was the most sedentary, with women and men sitting for 9.1 and 9.5 hours a
day, respectively.
Regarding facilitators, our results coincide with the study by Suggs [33] in identifying exer-
cise with other people and good weather as helpful elements. Participants believed social
norms that encourage physical activity are necessary, with a greater political involvement by
the government. Some television programs have been able to motivate these participants to do
more exercise.
Among the suggestions of ways to reduce the time spent sitting at home, our study partici-
pants mentioned getting up more often, for example during television adverts or to change the
channel manually instead of using a remote control. A clinical trial in the U.S. carried out a
three-week intervention to reduce TV viewing in an overweight/obese population aged 22 to
61 years, similar to our study participants. The intervention group achieved a reduction of 61%
(3.8% of all sedentary time) [34].
In the workplace, our study participants suggested moving around more frequently and
doing more tasks while standing or walking; they also suggested equipping workspaces with
standing computer desks. The literature contains very few randomized, controlled clinical trials
that evaluated the impact of interventions designed to reduce the number of daily sedentary
hours in the work setting [21–23]; one of these trials [23], involving 12 patients diagnosed with
overweight and obesity, showed that the use of treadmill workstations at the workplace in-
creased minutes of walking time per day and number of steps taken per day, and decreased sit-
ting/lying time.
Assessment and follow-up by primary healthcare professionals, whose advice and sugges-
tions could help reduce sitting time, has also been highlighted as necessary. In our study and
that by Suggs [33], patients considered the work of these health professionals to be important
in promoting healthy habits such as physical exercise or, in the case of our study, reducing
sedentary behaviour.
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In contrast, primary healthcare professionals viewed such promotional activities as having
little effect and saw a lack of integration with their work routine [35]. Suggs [33] found that
50% of doctors did not encourage overweight and obese patients to increase their physical ac-
tivity. In Catalonia, 88% of health care professionals reported an irregular promotion of physi-
cal activity for their patients, using generalized messages and only for certain patients [36].
Limits of the study
Certain limitations are inherent in the study design, given the subjectivity of the research team
at all phases of the study (literature search, design of the interview scripts, and analysis of the
results). Nonetheless, the availability and flexibility of the research team and of an expert in
qualitative methods, the pilot study conducted to develop the interview script, the literal and
systematic transcription of the interviews, and the triangulation of analysts all contributed to
control this effect.
Participant recruitment was difficult, let alone the selection of a diverse sample. We invited
30 patients to participate, of whom 23 finally attended the interviews. Although we had
planned to have five focus groups, in the end we made four triangle groups and one focus
group. Possible explanations for the difficulties in recruitment were the lack of time and that
the interviews were conducted in the health centre at fixed times, which made participation dif-
ficult if something unexpected happened. The study by Suggs [33], in a similar population, also
had few participants.
One of the limitations of the study, as well as in other qualitative studies that use conve-
nience sampling, is that participants that accept to participate could be those who are more
aware of the risks of prolonged sitting time or those who have a stronger feeling regarding
changing sitting habits. Although the sampling was based on pragmatic criteria, of feasibility
and of accessibility, to ensure the widest variety of discourses on sedentary behavior, selected
participants were of both sexes, of different ages and occupations, and had different levels of
overweight and control their obesity. These are the key characteristics of the population includ-
ed in the SEDESACTIV clinical trial and the speeches are representative and potentially trans-
ferable to populations of similar characteristics. In addition our study was saturated with
information from group and individual interviews (triangulation of methods), so that the in-
formation obtained fulfils the dual criteria of convenience and sufficiency.
The sample selected (aged between 25 and 65 years, overweight or moderately obese, and re-
ceiving primary health care) does not allow us to transfer our results to other populations. The
sample predominantly included females (65%) and older individuals (only 4 participants were
45 or younger), and it is unknown whether the views expressed in this study are subject to any
bias as a result of these characteristics. Consequently, is probable that the results are less appli-
cable to this specific age group. Further studies should analyze in depth the opinions and expe-
riences of this specific group. However, in Spain, those individuals who frequently attend
primary care centers tend to be the older (and who suffer from illnesses treated in primary
care). Nonetheless, the sample proved to be very useful for the design of interventions aimed at
reducing the amount of sitting time for this profile of primary healthcare patients.
Strong points and relevance for daily practice
Our study is relevant from the point of view of daily practice, because it explores the opinions
of overweight or moderately obese people about a behaviour that is becoming increasingly
more common, is detrimental, and has not been well studied. The contributions of the partici-
pants were of great use in designing the SEDESTACTIV interventions such that they would be
more feasible, practical, and effective for this population. The opinions of those participating in
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group interventions during the SEDESTACTIV study could stimulate another qualitative
study to analyse their contribution to what is known about barriers, facilitators and motivation
to change sedentary behaviours.
This study could also be useful for the design and evaluation of future interventions to re-
duce sedentary behaviour in other profiles (other ages or those of normal weight).
Conclusions
Considering the data contributed by the study, we consider it necessary to raise the awareness
of primary healthcare patients concerning the importance and possible health benefits of re-
ducing the amount of sitting time. Similarly, it is necessary to assess the main difficulties and
barriers to changing this behaviour and for the primary healthcare centre to provide alterna-
tives and appealing suggestions, both individualized and in group settings. These interventions
should be guided and monitored over time by primary healthcare professionals. It is also
necessary to make changes in social and work settings that can favour a reduction in sitting
time. The qualitative data obtained by the present study was used to design the randomized
controlled trial (RCT) using an education-based intervention to reduce sitting time in the
SEDESTACTIV project which aims to assess people’s understanding health risks derived from
excessive sitting time and to test the effectiveness of an education-based intervention to reduce
sitting time. The intervention includes information on the importance of reducing sitting time
and its health benefits. It also offers alternatives to prolonged sitting time in the personal, work-
ing and travelling environment proposed by the participants in the present qualitative study.
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